T 02 contamination due to o-ring permeation vs. time for 1 pass thru filter test setup
1.E+00 ¢
M E Calculation assumes cryostat has 100 liters (307 1bs.) of liquid Argon starting completely pure with respect to O2.
a L Contamination is oxygen permeation thru KF o-rings that are exposed to the argon vapor space. It is assumed that the
ﬁ 1.E-01 E large flange o-ring undergoes no O2 permeation due to its active argon purge. Permeation calculation is based on data
4 - from the Parker O-Ring Handbook which cites NASA data. The calculation is done for a Fluorocarbon (viton) o-ring.
£ 1.E-02 + L=0.7"F*D*P*Q*(1-S)"2
) F L=Leak rate of o-ring, cm"3/sec
E 1.E-03 _ F=Permeability rate, 1.7 E-8 cm"3/cm"2 sec bar
c E D=Inside diameter of o-ring, inches, 2.1 for KF 50, 1.6 for KF 40, 1.1 for KF 25
2 L P=pressure differential across seal, 3.087 psi for the partial pressure of Oxygen. Partial pressure of O2 in atmosphere is
e 1.E-04 E 0.21*14.7=3.087 psi, partial pressure of O2 in pure argon is zero.
E - Q=Factor depending upon % squeeze of o-ring, estimate from Parker chart as 1.2
g 1.E-05 + S=% squeeze on o-ring cross-section, estimate as 0.3
8 0.7 factor in front of equation accounts for the mixing of metric and english units.
PPM 1.E-06 L | counted 5 KF 50s, 14 KF 40s, and 5 KF 25s exposed to Argon.
E Fora KF 50, L=0.7*(1.7E-8)*2.1*3.087*1.2%(1-0.3)"2=4.536 E-8 cm"3/sec
L For a KF 40, L=0.7*(1.7E-8)*1.6*3.087*1.2*(1-0.3)"2=3.456E-8 cm"3/sec
1.E-07 % For a KF 25, L=0.7%(1.7E-8)*1.1*3.087*1.2*(1-0.3)2=2.376E-8 cm*3/sec
F Total = 5*(4.536E-8)+14*(3.456E-8)+5*(2.376E-8)=8.294E-7 cm"3/sec
1.E-08 + 8.294E-7 cm"3/sec * 0.0826 Ib/ft"3 * 1 ft"3/28317 cm”"3 * 3600 sec/hr = 8.710E;,
E Contamination as a function of time = 8.710E-9 Ib/hr * # of hrs / 307 Ibs,
pPB 1.E-09 _ This is only a rough order of magnitude calculation....and N2 is a i71g into the Argon...and likely there are
outgassing sources of O2. Buna-N is also plotted.
1.E-10 ¢
1.E-11 E == Viton === Buna-N
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